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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To improve the sealing characteristic of 
the liquid crystal display device having a flat panel 
structure. 

CONSTITUTION: This liquid crystal display device has 
a pair of substrates 1, 2 disposed to face each other 
via a prescribed spacing, a sealing material 3 disposed 
along the peripheral part in order to adhere the two 
substrates 1, 2 to each other and a liquid crystal layer 
encapsulated within the inter-substrate spacing 
enclosed by the sealing material 3. Electrode patterns 
5 formed on the inside surface of at least one 
substrate 1 have a curved shape in the region 
crossing the width part at the adhesion boundary of 
the sealing material 3. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate of the couple by which facing arrangement was mutually carried out 
through the predetermined gap. The sealant arranged along with the periphery in order to paste 
up both substrates of each other. The liquid crystal layer enclosed in the substrate gap 
surrounded by this sealant. It is the liquid crystal display equipped with the above, and the 
electrode pattern formed in the internal surface of one [ at least ] substrate is characterized by 
having a crookedness configuration in the field which crosses adhesion interface **** of the 
aforementioned sealant. 

[Claim 2] The aforementioned sealant is a liquid crystal display according to claim 1 
characterized by consisting of an ultraviolet-rays hardening type resin. 

[Claim 3] The aforementioned electrode pattern is a liquid crystal display according to claim 1 
characterized by being the lead electrode pattern derived from the active-matrix pixel drive 
circuit formed in the substrate internal surface. 

[Claim 4] The liquid crystal display according to claim 3 characterized by the resistance wiring 
crooked between the aforementioned lead electrode pattern and an active-matrix pixel drive 
circuit having connected. 

[Claim 5] The aforementioned electrode pattern is a liquid crystal display according to claim 1 
characterized by being the edge electrode pattern of the stripe electrode which constitutes a 
simple matrix pixel. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid crystal display used for image display, 
such as a personal computer, a word processor, TV receiving set, video, a viewfinder of a 
camera, and a projector. It is related with the electrode pattern configuration in the adhesion 
interface of the substrate of the couple which constitutes a liquid crystal panel in more detail. 
[0002] 

[Description of the Prior Art] Generally, a liquid crystal display has flat panel structure, and 
consists of a sealant arranged along with the periphery in order to paste up mutually the 
substrate and both the substrates of the couple by which confrontation arrangement was 
mutually carried out through the predetermined gap, and a liquid crystal layer enclosed in the 
substrate gap surrounded by this sealant 
[0003] 

[Problem(s) to be Solved by the Invention] Drawing 5 is the typical expansion part plan showing 
a part for jointing of the conventional liquid crystal panel. The lower substrate 101 and the upper 
substrate 102 are mutually pasted up through the sealant 103. This sealant 103 is arranged by 
band-like along with the periphery of both the substrates 101,102. The stripe-like electrode 
pattern 104 is formed in the internal surface of the lower substrate 101 in the example of 
illustration. It has exposed by the heel of the lower substrate 101, and the edge of this electrode 
pattern 104 serves as an electrode pad for external connection. Each electrode pattern 104 is 
formed in the shape of a straight line, and it is prepared so that it may intersect perpendicularly 
with adhesion interface **** of a sealant 103. In this case, when external stress is added along 
the installation direction of a sealant 103, along with the edge section 105 of the electrode 
pattern 104, it becomes easy to generate ablation, and the technical problem that the 
airtightness of the seal section becomes bad occurs. 

[0004] Drawing 6 shows the cross-section configuration cut along with the X-X line shown in 
drawing 5 . In the case of active matrix liquid crystal display etc., the electrode pattern 104 
consists of wiring materials of comparatively big thickness. For this reason, it was easy to 
concentrate the external or inner stress which joins a liquid crystal panel on the edge section of 
the electrode pattern 104, and ablation 106 arose along with a part for the bay which intersects 
perpendicularly with the width-of-face section of a sealant 103, the minute tunnel was formed, 
the interior and the exterior of a panel were mutually open for free passage, and there was a 
problem on quality or reliability. 

[0005] Drawing 7 is the typical expansion fragmentary sectional view showing other conventional 
structures. The reference number which corresponds about the previous conventional example 
shown in drawing 5 and a corresponding portion is attached, and an understanding is made easy. 
In this conventional example, the insulating coat pattern 107 is formed between the straight- 
line-like electrode patterns 104 of the couple which adjoins mutually in the internal surface of 
the lower substrate 101, and flattening on the front face of a substrate is attained. For this 
reason, a striation 108 will be left behind between the pre-insulation pattern 107 and the 
electrode pattern 104. In the field of this striation 108, and the field of a pattern 104,107, since 



the thickness of a sealant 103 differs, when it becomes liquefied, the difference of surface 
tension arises, and irregularity produces the edge of a sealant 103 in the shape of ****. In this 
example, while a sealant 103 has good wettability to the front face of a pattern 104,107, 
wettability is bad to the substrate front face exposed to the striation 108, and the liquefied 
sealant 103 will flow out. As for a sealant 103, for this reason, along with a striation 108, width of 
face will become thin locally. Especially, in the small liquid crystal panel, since seal width of face 
was designed narrowly from the first, when the worst, the seal piece arose, the interior and the 
exterior were mutually open for free passage, and the technical problem that reliability and 
quality were spoiled remarkably occurred. 
[0006] 

[Means for Solving the Problem] in view of the technical problem of a Prior art mentioned above, 
this invention aims at raising the reliability and quality which are a liquid crystal panel by 
improving the configuration of the electrode pattern in the adhesion interface field of a sealant 
The following meanses were provided in order to attain this purpose. Namely, it sets to the liquid 
crystal display equipped with the liquid crystal layer enclosed in the substrate gap surrounded by 
the sealant arranged along with the periphery in order to paste up mutually the substrate and 
both the substrates of a couple by which confrontation arrangement was carried out through the 
predetermined gap, and this sealant. The electrode pattern formed in the internal surface of one 
[ at least ] substrate is characterized by having an incurvation configuration along the field which 
crosses adhesion interface **** of the aforementioned sealant When an ultraviolet-rays 
hardening type resin is used as the aforementioned sealant, especially this structure is effective. 
The aforementioned electrode pattern is a lead electrode pattern derived from the active-matrix 
pixel drive circuit formed for example, in the substrate internal surface. Or the aforementioned 
electrode pattern may be an edge electrode pattern of the stripe electrode which constitutes a 
simple matrix pixel. 
[0007] 

[Function] The electrode pattern is processed into the incurvation configuration along the field 
which crosses adhesion interface **** of a sealant. Unlike the conventional straight-line-like 
electrode pattern, in addition to the edge section which intersects perpendicularly with sealant 
****, the parallel edge section will also be contained by the electrode pattern of an incurvation 
configuration. This parallel edge section becomes strong to external stress compared with the 
edge section which intersects perpendicularly, and ablation stops being able to produce it easily. 
Therefore, though ablation arises in the rectangular edge section, since it is divided in the 
parallel edge section, it is lost that the minute tunnel of the ablation section tunnels through 
along with sealant ****. Moreover, compared with the conventional straight-line-like electrode 
pattern, the edge section overall-length distance of an incurvation electrode pattern is long, and 
can mitigate the danger of the part leak. Furthermore, since the electrode pattern is crooked, an 
outflow configuration is not so simple as the former, and it complicates, and is made for sealant 
**** not to become thin locally about the outflow of the sealant in the bad portion of wettability. 
For this reason, the probability that the defect of a seal piece etc. will occur becomes 
remarkably low. 
[0008] 

[Example] With reference to a drawing, the suitable example of this invention is explained in 
detail below. Drawing 1 is the ** type view showing the 1st example of the liquid crystal display 
concerning this invention, (A) shows a whole flat-surface configuration and (B) expresses the 
expansion partial flat-surface configuration of the seal section. As shown in (A), this liquid 
crystal display has the structure where facing arrangement of the bottom substrate 1 and the 
top substrate 2 of each other was carried out through the predetermined gap. In order to paste 
up both the substrates 1 and 2 of each other, the sealant 3 is arranged by band-like along with 
the periphery. This sealant 3 consists for example, of an ultraviolet-rays hardening type resin. Or 
it may replace with this and a heat-hardened type adhesives resin may be used. Into the 
substrate gap surrounded by the sealant 3, enclosure restoration of the liquid crystal layer is 
carried out through the inlet 4. This equipment is a simple matrix type and two or more train 
electrode patterns 5 are formed in the shape of a stripe at the internal surface of the bottom 



substrate 1. The edge of this electrode pattern 5 is exposed along with the outer edge of the 
bottom substrate 1, and electrical connection with an external drive circuit is taken. Moreover, 
similarly the stripe-like line electrode pattern 6 is formed in the internal surface of the top 
substrate 2. A liquid crystal pixel is specified to a part for the intersection of these trains 
electrode pattern 5 and the line electrode pattern 6. In addition, the line electrode pattern 6 
formed in the internal-surface side of the top substrate 2 is connected to the electrode pad 7 
formed in the heel of the bottom substrate 1 through conductive paste etc. The train electrode 
pattern 5 crosses adhesion interface **** of a sealant 3, and is installed. 

[0009] (B) expands partially a part for the intersection of the electrode pattern 5 and sealant 3 
which were shown in (A), and shows it As a feature matter of this invention, the electrode 
pattern 5 has the crookedness configuration in the field which crosses adhesion interface **** 
of a sealant 3. Therefore, each electrode pattern 5 serves as the pattern edge section 8 which 
intersects perpendicularly with the width-ofH^ce section, and a configuration with which the 
parallel pattern edge section 9 was combined to the width-of-face section. Generally, the 
external stress or internal stress added to the adhesion interface of a sealant 3 is in the 
inclination to act in the direction which intersects perpendicularly to the width-of-face section. 
Therefore, although there is **** which produces exfoliation in the rectangular edge section 8, in 
the parallel edge section 9, it is strong to stress and is hard to produce exfoliation. For this 
reason, there is no **** which continues even if exfoliation arises partially along with the edge 
line of the electrode pattern 5, and a penetration minute tunnel is not formed. Compared with 
the sealant which consists of a heat-hardened type resin, the sealant which consists of an 
ultraviolet-rays hardening type resin may have a weak bond strength, and, generally it is 
sensitive to external stress. The probability of exfoliation becomes low and is effective if this 
point and this invention are adopted. 

[0010] Drawing 2 is the ** type view showing the 2nd example of the liquid crystal display 
concerning this invention. (A) is a plan showing whole composition and (B) is an expansion part 
plan showing the configuration of the seal section. As shown in (A), this liquid crystal display has 
the flat panel structure which carried out facing arrangement of the bottom substrate 1 1 and the 
top substrate 12 through the predetermined gap. Both the substrates 11 and 12 of each other 
are pasted up by the sealant 13 along with the periphery. Into the substrate gap surrounded by 
this sealant 13, enclosure restoration of the liquid crystal layer is carried out through the inlet 
14. This equipment is an active-matrix type and accumulation formation of the pixel electrode 15 
arranged in the shape of a matrix is carried out at the internal surface of the bottom substrate 
1 1. Corresponding to the pixel electrode 15 of further each, accumulation formation also of TFT 
16 for switching is carried out Moreover, the intersection array also of the gate line 17 and 
signal line 18 which intersect perpendicularly mutually is carried out at the shape of a matrix. 
The gate electrode of each TFT 16 is connected to the corresponding gate line 17, the source 
electrode is connected to the corresponding signal line 18, and the drain electrode is connected 
to the corresponding pixel electrode 15. Furthermore, the vertical-drive circuit 19 is formed on 
the same substrate, and each TFT 16 for switching is chosen by line sequential through the gate 
line 17. Moreover, the level drive circuit 20 is also formed and a picture signal is written in each 
pixel electrode 15 through selected TFT 16 through a signal line 18. These vertical-drive circuits 
and the level drive circuit are connected to the lead electrode pattern 21 formed in the heel 
exposure front face of the bottom substrate 11, and a flow with an external circuit is taken. 
[001 1] (B) is the part plan having expanded and shown a part for the intersection of the lead 
electrode pattern 21 and a sealant 13. The electrode pattern 21 has the crookedness 
configuration in the field which crosses adhesion interface **** of a sealant 13 so that it may 
illustrate. In an active-matrix type liquid crystal display, the thickness of the electrode pattern 
21 becomes comparatively large. In order for this reason to lessen the surface level difference of 
a substrate 1 1 and to attain flattening, the insulating coat pattern 22 is formed so that the 
straight lead electrode 21 may be surrounded. A striation 23 is left behind to the boundary of the 
electrode pattern 21 and the pre-insulation pattern 22. By the difference of the wettability of a 
sealant 13, the field 24 where the sealant 13 was spilt out along with the striation 23 may occur. 
**** which this spill field 24 stops at the corner of the electrode pattern 21 exactly, and is 



expanded since the electrode pattern 21 is crooked in the complicated configuration in this 
example — <DP N=0004> — it is — ** Therefore, there is no **** to which a spill field 
approaches from the **** both sides of a sealant 13, and becomes thin like the former. 
Therefore, the defect of a seal piece etc. can be prevented effectively. 
[0012] Drawing 3 shows the modification of the 2nd example shown in drawing 2 , gives a 
corresponding reference number to a corresponding portion, and makes an understanding easy. 
In this example, the lead electrode pattern 21 is connected to the internal drive circuit through 
the straight resistance wiring 25. This resistance wiring 25 constitutes for example, a part of 
input-protection circuit, and desired resistance is given according to the linear dimension. 
Resistance is earned by making this resistance wiring 25 crook or move in a zigzag direction. 
[0013] Drawing 4 shows the example of comparison over drawing 3 , gives a corresponding 
reference number to a corresponding portion, and makes an understanding easy. The electrode 
pattern 21 was not crooked but has extended to the center of ****** of a sealant 13 linearly. 
Moreover, the resistance wiring 25 is not crooked, either but it connects with the lead electrode 
pattern 21 linearly. With this structure, along with a striation 23, the spill of a sealant 13 arises, 
seal width of face becomes thin partially, and in being the worst, there is **** which is mutually 
open for free passage. 
[0014] 

[Effect of the Invention] It is made to have a crookedness configuration in the field to which the 
electrode pattern formed in the internal surface of one [ at least ] substrate crosses adhesion 
interface **** of a sealant according to this invention, as explained above. For this reason, **** 
which the exfoliation or the crack generated along with the electrode pattern edge section 
follows in the interior of a sealant is lost, and penetration of a minute tunnel can be prevented. 
Therefore, invasion of the pollutant from the outside can be suppressed and it is effective in the 
reliability and quality of a liquid crystal display improving. Moreover, since the irregularity of an 
adhesion interface increases by making an electrode pattern crooked intricately, a surface area 
increases and it is effective in big adhesive strength being obtained, furthermore, the spill which 
originates in dispersion in the wettability of a sealant and is produced — or — also escaping — 
it is effective in becoming possible to be able to localize by complicating an electrode pattern 
and to prevent a seal piece etc. effectively 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the ** type view showing the 1st example of the liquid crystal display 
concerning this invention. 

[Drawing 2] It is the ** type view showing the 2nd example of the liquid crystal display 
concerning this invention. 

[Drawing 3] It is the expansion part plan showing deformation of the 2nd example. 
[Drawing 4] It is the expansion part plan showing the example of comparison. 
[Drawing 5] It is the expansion part plan showing the conventional liquid crystal display. 
[Drawing 6] It is the fragmentary sectional view showing the same conventional liquid crystal 
display. 

[Drawing 7] it is the expansion part plan showing other examples of the conventional liquid 
crystal display. 
[Description of Notations] 

1 Bottom Substrate 

2 Top Substrate 

3 Sealant 

4 Inlet 

5 Electrode Pattern 

8 Rectangular Edge Section 

9 Parallel Edge Section 
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